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O Concept: Feynman’s postulate 


0 Vision: Molecular Assemblers 
0 Progress in Mierotcehnolugv 



Q Nanotubes are extremely strong highly elastic nanofibers 
~ high value of Young modulus swnl - 1.2 TPa 



- redistribution of strain 

- sharp buckling leading to Imnd rupture 
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I Nano Mec ha no- Elec ironies I 



Q Vtechaimai Jtf'onuaucros (liter the Electronic Cbaracten.uin 
of Nanotnbes 



Nano mechano-eiectn'nics effects arc "shnnch" dopendenf 
on Hire chiralities ‘ 




Research Focus n 
Carbon baser! Electronics 


Experimental Status 



H Individual Single Wall Nanotubes as 
S. J. Tans et. al, Nature < April, 07) 


C Nanolube Nanodevice - showing localized rectifying 
behavior in the l/V characteristics 
IV (i, Collins el. al.. Science (October. 97 1 


Q IA Characteristics and Electronic Structure (DOS) of 
structurally nanotubes, 
j W C, Wildocr el. al.. Nulure {January. 9Si 
T. W. Odom el. al.. Nature f January, 9H t 


Single n an olu I le— molecule transistor at room temp 
S. .}. Tans el. al. (Nature! ( May, 9S) 

(N Natioslrucluring (culling) of naiiolubes with STM 
L. ('. V enema el.al., Appl. Phys. Lett. (Nov, 97) 








Carbon Nanotube Electronics Band Structure 

(basics) 



Hexagonal Lattice of a Graphene First Bnlloum zone for an arm- 
Sheer - (Zxunit cell) chair tube 
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Some work Is in progress to conceptualize and test "real* 
junctions. 



O Band gap engineering over a larger rar ge should he 
possible: 


BN 

* 5.5 e V 

BC,N 

- 2.0 eV 

<; 

- 0 - 1 eV 


- 0.5 eV 
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- a variety of junctions, quantum dots and 
sopcrlattices should he possible 

- should l>e more robust 


Q Kxainplc: Composite U 0,0) nanotube 

h-.vt e\ /atom O..Vt eV/atom 0. 'TeV/jtmn 



rvconv ruction .hit u- 
polar U N ixinit 





Cx Bv Nz Nanotubes ami Junctions ELI 


Nano- mechanics of Composite Nanotubes (8^)) 



Structurally collapsed C oanotube Structurally collapsed BN oanotube 
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Comments: 


Proposed ‘new" nanotechnology materials and devices. 

- multiple oanotube junctions and networks 

- B, N doping, interfaces and tips 


Tested feasibility of 'new* concepts: 

- Conformational strain driven mechanical - kinky - 
chemistry b certainly a new way to do sit* specific 
reactions on side-walls. 

- feasibility of H storage in oanotube booed material 


Future possibilities are bright: 
Mechanical 






